Preparation and characterization of 5-fluorouracil-loaded PLLA-PEG/PEG nanoparticles by a novel supercritical CO2 technique.
In this work, 5-fluorouracil-loaded- poly(l-lactic)-polyethylene glycol/polyethylene glycol (5-FU-loaded-PLLA-PEG/PEG) nanoparticles were prepared using a novel reverse emulsion-solution enhanced dispersion by supercritical fluids (reverse emulsion-SEDS) technique in an effort to obtain an efficient drug delivery system. In the experiment, 5-FU and PEG were dissolved in water PLLA-PEG was dissolved in organic solution, the aqueous solution was added dropwise to the organic solution under magnetic stirring, a reverse emulsion was immediately formed. The reverse emulsion was dried by a SEDS process so that 5-FU-loaded-PLLA-PEG/PEG nanoparticles (5-FU-NPs) were obtained. The particle size, size distribution, surface morphology, and physical and chemical properties of the 5-FU-NPs were investigated by laser diffraction particle size analysis, scanning electron microscopy (SEM), Fourier transform infrared spectrometry (FTIR) and thermogravimetric analysis (TGA). The drug encapsulation efficiency (EE), drug loading (DL), in vitro release profile and pharmacokinetics of 5-FU-NPs in rat plasma were investigated by high-performance liquid chromatography (HPLC). The in vivo tumor inhibition effect, increase in lifespan and hepatotoxicity of placebo-NPs, 5-FU and 5-FU-NPs were determined using H22 tumor-bearing ICR mice. These results collectively suggest that 5-FU-NPs prepared using SEDS have potential anti-tumor applications as a controlled drug release dosage form without harmful drug toxicity.